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© Hot foil printing. 



© Hot foil printing apparatus (10) for printing let- 
ters, etc. on a surface of a plastics substrate in 
which the surface of the plastics substrate is pre- 
sented to a heated die (16) and a printing tape (24) 
is compressed between the surface of the plastics 
substrate and the heated die to print the letters on 
the plastics substrate, and in which the surface of 
the plastics substrate is heated by heating apparatus 
(42) before It is presented to the heated die. Pro- 
vides Improved print quality and quicker throughput. 
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HOT FOIL PRINTING 



This invention relates to hot foil printing ap- 
paratus, and a method of hot foil printing. 

It is known to print letters or other devices on 
to the surface of a substrate of plastics material by 
hot foil printing. In this known arrangement, the s 
substrate is moved along by transfer means to a 
workstation at which a printing tape having printing 
material thereon is compressed between the sur- 
face of the substrate and a heated die. The heated 
die has a print pattern in the form of letters or other w 
devices formed in reverse thereon. On compres- 
sion of the printing tape, the printing material is 
transferred from the printing tape to the surface of 
the substrate to form the letters or other devices 
thereon. It has been found that small blemishes (for is 
example, depressions as small as 0.01mm) in the 
surface of the substrate can seriously affected the 
quality of the print. 

It is an object of the present invention to over- 
come this known problem. 20 

To this end, a hot foil printing apparatus in 
accordance with the present invention for printing 
letters or other devices on a surface of a plastics 
substrate comprises a workstation comprising a 
heated die having an outer surface with a print 25 
pattern thereon, a printing tape positioned adjacent 
the outer surface of the heated die and having a 
printing material thereon on the opposite side of 
the printing tape to the outer surface of the heated 
die, and holding means for securing the plastics 30 
substrate and for presenting the surface of the 
plastics substrate to the heated die such that the 
printing tape can be compressed between the sur- 
face of the plastics substrate and the outer surface 
of the heated die; and transfer means for moving 35 
the plastics substrate from a stored position to a 
second position in which the plastics substrate can 
be secured by the holding means; wherein the 
transfer means includes heating apparatus for heat- 
ing the surface of the plastics substrate, such that 40 
the temperature of the surface of the plastics sub- 
strate is above room temperature when presented 
to the heated die. 

Preferably, the heating apparatus comprises a 
cartridge heater which is electrically powered and 45 
thermostatically controlled to operate at a substan- 
tially constant temperature. Alternatively, the heat- 
ing apparatus may comprise a flat band or strip 
heater which is electrically powered and ther- 
mostatically controlled to operate at a substantially so 
constant temperature. As further alternatives, the 
heating apparatus may comprises a hot air blower 
or a radiant heater. 

The transfer means preferably comprises a 
bowl for storing the plastics substrates, a chute for 



moving the plastics substrates from the bowl, and a 
rotatable transfer plate for moving the plastics sub- 
strates from the chute to the second position. 

Preferably, the holding means comprises a 
mandrel for securing one of the plastics substrates, 
a mandrel holder for supporting the mandrel, and a 
track along which the mandrel holder can move 
between the second position of the plastics sub- 
strate and the heated die. 

The present invention further includes a meth- 
od of hot foil printing for printing letters or other 
devices on to a surface of a plastics substrate, 
comprising the steps of moving the plastics sub- 
strate from a stored position to a second position; 
securing the plastics substrate at the second posi- 
tion by holding means; presenting the plastics sub- 
strate by means of the holding means to an outer 
surface of a heated die having a print pattern 
thereon; and compressing a printing tape having 
printing material thereon between the surface of the 
plastics substrate and the outer surface of the 
heated die to transfer the printing material from the 
printing tape to the surface of the plastics substrate 
to form the letters or other devices thereon; 
wherein the method includes the step of heating 
the surface of the plastics substrate before it is 
presented to the heated die, such that the surface 
of the plastics substrate is above room temperature 
when the plastics substrate is presented to the 
heated die. 

Preferably, the temperature of the surface of 
the plastics substrate is above 30* C. 

The present invention has particular application 
in the printing of the numerals on substrates in the 
form of the plastics odometer wheels used in motor 
vehicles. The present invention is not restricted to 
such an application. 

The present invention will now be described, 
by way of example, with reference to the accom- 
panying drawings, in which;- 

Figure 1 is a schematic diagram of a hot foil 
printing apparatus in accordance with one embodi- 
ment of the present invention; 

Figure 2 is a cross-sectional view of the 
heating apparatus of the hot foil printing apparatus 
of Figure 1 on the line IHI of Figures 1 or 3; and 

Figure 3 is a cross-sectional view on the line 
Ill-Ill of Figure 2. 

Referring to Figure 1, the hot foil printing ap- 
paratus 10 shown is for printing numbers on the 
peripheral surface of plastics odometer wheels 12 
(Figures 2 and 3). The hot foil printing apparatus 10 
comprises a workstation 14 comprising a heated 
die 16 and holding means in the form of a mandrel 
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holder 18 laterally movable In the direction X-X 
along a track 20. The heated die 16 has a print 
pattern in the form of numbers (not shown) formed 
on an outer surface 22 thereof which stand proud 
of the outer surface, which are In the same order 
as to appear on the odometer wheel, and which are 
reversed (that is, in mirror image). The heated die 
16 normally operates at temperatures in excess of 
200* C. and is usually set to operate at a tempera- 
ture between 260* and 300* C. 

The hot foil printing apparatus 10 also com- 
prises a printing tape 24 which is fed from an input 
spool 26 to a driven take-up spool 28 by way of 
two guides 30,32. The printing tape 24 preferably 
comprises a polyester film or other suitable ma- 
terial which acts as a carrier for a printing material 
in the form of a freely releasing pigment which is 
coloured as required. Between the two. guides 
30,32, the printing tape 24 passes the outer surface 
22 of the heated die 16 with the polyester film 
adjacent the outer surface, and with the printing 
material on the opposite side of the printing tape to 
the heated die. 

The hot foil printing apparatus 10 further com- 
prises transfer means 34 comprising a bowl 36, a 
chute 38, and a rotatable transfer plate 40. 

When the hot foil printing apparatus 10 is in 
use, the plastics odometer wheels 12 are temporar- 
ily stored in the bowl 36 and are fed down the 
chute 38 to the rotatable transfer plate 40. The 
rotatable transfer plate 40 moves a plastics odom- 
eter wheel 12 from the end of the chute 38 and 
presents it at a second position to a mandrel (not 
shown) on the mandrel holder 18, on which the 
plastics odometer wheel can be secured. The man- 
drel holder 18 then moves along the track 20. As 
the mandrel holder 18 passes the heated die 16, 
the peripheral surface of the plastics odometer 
wheel 12 secured on the mandrel presses against, 
and rotates along, the outer surface 22 of the 
heated die 16, with the printing tape 24 com- 
pressed between the print pattern on the heated 
die and the plastics odometer wheel. As the plas- 
tics odometer wheel 12 rotates along the heated 
die 16. the pigment on the printing tape 24 is 
transferred from the printing tape to the peripheral 
surface of the plastics odometer wheel to print the 
numbers thereon. 

The arrangement of the rotatable transfer plate 
40 and the mandrel (not shown) on the mandrel 
holder 18 is such as to ensure that each plastics 
odometer wheel 12 is presented to the heated die 
16 in the required orientation, thereby ensuring that 
the numbers are printed in the required position on 
the odometer wheels. 

The apparatus and method as thus far de- 
scribed is known. However, a problem with this 
arrangement has been encountered when the pe- 



ripheral surface of the plastics odometer wheels 12 
has small blemishes (for example, indentations of 
0.01mm or more) in that the quality of the print 
significantly decreases, resulting in a large amount 

s of scrap material. Attempts at running the hot foil 
printing apparatus at half its usual running speed 
failed to improve the quality of the printing. 

The improvement in accordance with the 
present invention is provided by heating the sur- 

70 face of the plastics substrate before it is presented 
to the heated die so that the surface is warm 
(above room temperature) when it is presented to 
the heated die. In the embodiment described with 
reference to Figures 1 to 3, the heating is provided 

is by heating apparatus 42 secured to the chute 38. 
The heating apparatus 42 comprises a cartridge 
heater 44 held in a metallic holder 46 which is in 
contact with an outer surface 48 of the chute 38. 
The heat generated by the cartridge heater 44 is 

20 transferred to the peripheral surface of the plastics 
odometer wheels 12 by way of the metallic holder 
46 and the chute 38 (which Is also of metallic 
material). The heating apparatus 42 also comprises 
a layer 50 of heat insulating material which partially 

25 surrounds the metallic holder 46, and an outer 
metallic shroud 52. The heating apparatus 42 is 
held in place by two clamps 54. The cartridge 
•heater 44 is connected by electrical leads 56 to a 
control unit 58. which electrically powers and ther- 

30 mostatically controls the cartridge heater such that 
the cartridge heater is held at a substantially con- 
stant temperature. In this particular embodiment 
the cartridge heater 44 was heated to a tempera- 
ture which provides a temperature range on the 

35 chute 38 of 40 " to 60 ' C. 

Using this invention, the temperature of the 
peripheral surface of the plastics odometer wheels 
12 when presented to the heated die 16 for printing 
is above room temperature, and preferably above 

40 30* C. It has been found that, when using the 
present invention, the quality of the print increased 
significantly when printing plastics odometer 
wheels 12 having small blemishes in their periph- 
eral surfaces even at the usual running speed of 

46 the apparatus, and the amount of scrap was signifi- 
cantly reduced. A further advantage was found in 
that the speed of printing could be increased by up 
to 25% above the usual running speed without the 
quality of the print deteriorating for both the blem- 

50 (shed and unblemished odometer wheels. 

It is believed the improvement arises because 
in the previously known method of presenting a 
cold (room temperature) plastics substrate to the 
heated die. the cold plastics substrate acted as a 

55 heat sink, which affected the temperature of the 
heated die, and consequently the quality of the 
print. In the previously known method, the quality 
of the print was very much dependent on the 
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heated die temperature, and the temperature of the 
heated die had to be set within very fine toleran- 
ces. An additional advantage of the present inven- 
tion is that the temperature setting of the heated 
die does not have to be so finely adjusted in order 
to achieve a good quality print 

Although the heating apparatus 42 described 
with reference to the drawings comprises a car- 
tridge heater 44 secured to the chute 38, the 
present invention is not restricted to such an ar- 
rangement. Other forms of heating apparatus have 
also been found to provide the above mentioned 
improvements. For example, hot air directed at the 
chute 38 and/or the rotatable transfer plate 40 also 
provided an improvement, as did a radiant heater 
directing heat at the chute and/or rotatable transfer 
plate. Another alternative is to provide an elec- 
trically operated flat band or strip heater attached 
to the chute. 

The present Invention can also provide im- 
proved quality and throughput when used for hot 
foil printing on other plastics substrates besides 
plastics odometer wheels. The present invention 
can be used on substrates made from any suitabie 
plastics material, such as acetal resin, acrylic, poly- 
carbonate, acryionitrile butadienne styrene (ABS), 
polystyrene, etc. 



Claims 

1. A hot foil printing apparatus (10) for printing 
letters or other devices on a surface of a plastics 
substrate (12), the hot foil printing apparatus com- 
prising a workstation (14) comprising a heated die 
(16) having an outer surface (22) with a print pat- 
tern thereon, a printing tape (24) positioned adja- 
cent the outer surface of the heated die and having 
a printing material thereon on the opposite side of 
the printing tape to the outer surface of the heated 
die, and holding means (18) for securing the plas- 
tics substrate and for presenting the surface of the 
plastics substrate to the heated die such that the 
printing tape can be compressed between the sur- 
face of the plastics substrate and the outer surface 
of the heated die; and transfer means (34) for 
moving the plastics substrate from a stored posi- 
tion to a second position in which the plastics 
substrate can be secured by the holding means; 
characterised in that the transfer means includes 
heating apparatus (42) for heating the surface of 
the plastics substrate, such that the temperature of 
the surface of the plastics substrate is above room 
temperature when presented to the heated die. 



2. A hot foil printing apparatus as claimed in 
Claim 1, wherein the heating apparatus (42) com- 
prises a cartridge heater (44) which is electrically 
powered and thermostatically controlled to operate 

5 at a substantially constant temperature. 

3. A hot foil printing apparatus as claimed in 
Claim 1, wherein the heating apparatus (42) com- 
prises a flat band or strip heater which is elec- 
trically powered and thermostatically controlled to 

io operate at a substantially constant temperature. 

4. A hot foil printing apparatus as claimed in 
Claim 1, wherein the heating apparatus (42) com- 
prises a hot air blower. 

5. A hot foil printing apparatus as claimed in 
75 Claim 1, wherein the heating apparatus (42) com- 
prises a radiant heater. 

6. A hot foil printing apparatus as claimed in 
any one of Claims 1 to 5, wherein the transfer 
means (34) comprises a bowl (36) for storing the 

20 plastics substrates (12), a chute (38) for moving the 
plastics substrates from the bowl, and a rotatable 
transfer plate (40) for moving the plastics sub- 
strates from the chute to the second position. 

7. A hot foil printing apparatus as claimed in 
25 any one of Claims 1 to 6, wherein the holding 

means comprises a mandrel for securing one of 
the plastics substrates (12), a mandrel holder (18) 
for supporting the mandrel, and a track (20) along 
which the mandrel holder can move between the 
30 second position of the plastics substrate and the 
heated die (16). 

8. A method of hot foil printing for printing 
letters or other devices on to a surface of a plastics 
substrate (12), the method comprising the steps of 

3s moving the plastics substrate from a stored posi- 
tion to a second position; securing the plastics 
substrate at the second position by holding means 
(18); presenting the plastics substrate by means of 
the holding means to an outer surface (22) of a 

40 heated die (16) having a print pattern thereon; and 
compressing a printing tape (24) having printing 
material thereon between the surface of the plas- 
tics substrate and the outer surface of the heated 
die to transfer the printing material from the print- 

45 ing tape to the surface of the plastics substrate to 
form the letters or other devices thereon; charac- 
terised in that the method includes the step of 
heating the surface of the plastics substrate before 
it is presented to the heated die, such that the 

so surface of the plastics substrate is above room 
temperature when the plastics substrate is pre- 
sented to the heated die. 

9. A method as claimed in Claim 8. wherein the 
temperature of the surface of the plastics substrate 

55 (12) is above 30* C. 
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10. A method as claimed in Claim 8 or Claim 9, 
wherein the plastics substrate is a plastics odom- 
eter wheel (12). 
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